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PURPOSE: To effectively reduce external noise without oppressing the side part 
of a head by using the constitution which reverses the phase of the external 
noise within an acoustic tube sound-absorbed with an internal microphone unit 
and allows an earphone unit to be pronounced. 

CONSTITUTION: This noise reducing device is constituted of an acoustic tube 
1 for which an inside diameter W is formed approximately the same as the 
inside diameter Wo of an external auditory canal A and an ear attaching part 
4 is provided on one end side and a sound absorbing material is provided on 
the other end side, an earphone unit 3 and an internal microphone unit 6 fitted 
proximately each other. A reception signal, etc., through an input terminal 
7 are supplied to the unit 3 through an equalizer 8, an adder 9, a control circuit 
10 and an amplifier 11. The unit 3 pronounces an output signal from the ampli- 
fier 11 as reproducing sound. An adder 12 adds reproducing voice which is 
pronounced from the unit 3 and arrives at the external auditory canal A and 
external noise N. The added reproducing voice is sound-absorbed with the 
unit, the unit 6 reverses the phase of the voice and is supplied to the adder 
9. The adder 9 adds the signals from the unit 6 and the equalizer 8. 
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PURPOSE: To attain listening to external sound, etc., without detaching an ear- 
phone from an ear by mixing an input signal, the negative feedback signal 
of a signal obtained by an internal microphone unit and the signal obtained 
by an external microphone unit. 

CONSTITUTION: A regenerative signal supplied from an input terminal 9 is 
sound-absorbed by an earphone unit 6 through a variable gain control circuit 
10, an adder 13 and an amplifier 14. Voice sound-absorbed by the unit 6 is 
supplied to a reverse phase circuit 2 through an amplifier 15 and a phase is 
reversed. The signal whose phase is reversed is supplied to the adder 13 through 
a variable gain circuit 11 as the negative feedback signal. On the other hand, 
an external noise signal sound-absorbed by an external microphone unit 7 is 
supplied to the adder 13 through an amplifier 16 and variable gain control 
12. The adder 13 adds and processes the regenerative signal, the negative feed- 
back signal and the external noise signal supplied respectively and supplies 
an adding signal to the unit 3 through the amplifier 14, The unit 3 converts 
the adding signal into a voice signal. Thus, reproducing sound whose noise 
is little can be listened. 
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PURPOSE: To prevent a virtual sound source position from being moved even 
when a listener moves by receiving an acoustic signal transmitted from a trans- 
mitting means, finding a transfer characteristic, processing it and supplying 
to a headphone unit. 

CONSTITUTION: A sound source device 20 receives reference signals Si and 
S2 for detecting a head part position transmitted from transmitting parts 18L 
and 18R of a headphone device 10 side by a receiving part 21. Based on a 
receiving output by the receiving part 21, a transfer characteristic is operated 
by an acoustic signal processing circuit 26 and signal processing which is made 
to correspond to the change of the transfer characteristic with the movement 
of a listener and the rotation of the head part in real time is performed to 
acoustic signals Sl and Sr of left and right channels. Then, the acoustic signals 
Sl' and Sr' of the left and right channels processed by the circuit 26 are trans- 
mitted to a receiving part 11. The receiving part 11 supplies received signals 
to headphone units 15R and 15L of the left and right channels. Thus, natural 
sound image localization feeling of which a virtual sound source does not move 
can be obtained. 




17: synchronization, 32: transmitting, 30L.30R: 
27: acoustic signal supplying source. 24: control, 
23: position detecting 



: correcting. 
25: memory. 
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